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[ 0 0 2 4 J s^^DJltC J;n«. 1 OCD^JSy- F 

1. 'mL<D^^-\'t. ^illgy- FtT-^- I'iOfin^C 

■£>^i>^«c < <!: 4> 1 - KRD>'n flS ( n t* 2 

Ui©^ ) © ;^ - A> ^ i ^ liB^^-c^feT 42 7>*BT- 
*o-C. I- Ki©nn*«d'^1c< 44> 1 

-z>(o^^-y y ■< AeiMss-cffi^ s nr+j o . ^ - 
l'i:x5f-5t77'5i©Rfl*5r^4z:7^rt7t:-7 7 ^^^BMh 

i:c>CC.^^C'?j-S?SA 1 . A 2. -. A n©nv&©-:>tfi-^ 
* jlUll)' n <1©IS 1 ©3t jMftS i . A:^ -J< - I- n <i 
©S 1 ©5£jlHiS3«:*n^*^J8<?LSnA^otll;bH<- 
3t^5t:7 7 -Y-'^'eJM8g^cm3nrtel'J. iStSA 1. A 

2, A n©n?|ji©7tfi-^*^ffift-r^?Bl©2Sfi^ 
ffi^i. StiiicMi'U^^SA 1 ' . A2 ' . -. An ' 
©3tfi-^*afi-r5 n <i©,^ 1 ©^SftSi . Kll-V^- 

n-na©^ 1 ©7fca(istc-^n-en}g«£3n-c*jfj. ies 

A 1 ' . A 2 ' . ■ A n ' ©n?6©3fefa-^«rffgll-r% 
^l©ViS^ii>gi^!Si^:<SA-CC>-&., At) 

Al. A 2. A n©nif?©5'cm-^^:»SITi)^2© 
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m^^mi t , A;^-J<- h 2 ©JiSS^^Iiti:^^ 3 
Ji<DT'3©3'cft#©^^ffl^SI'&tf 

7j<- h icjg^. ^ nr 4:5 . iSS A a ©Ttii-^ ^ A:'? t 

jfi^SA 1 ■ , A 2 ' . A n ' (0-n'<S.<D%\t^^-^ti 
-etitH:t)-r-5n<l©}«ES^jfS*«S5«!:. A:^*- l-**n 

7 7'('-'^{Ejt?S(C?Jfct3n-C*5D. jgSA 1 '. A2 
10 '. • •. An ' ©n}K©3t«^=SrWt-<r-5^2©?«tg 

'('''^(rsjM!§OC!g,^S4aTfo-i3, ?gfiAl. A 2. -, A 
n©nvfi©7t{f-%©^ ^© 1 jS©3tft-^*Sffr-5m2 

"3. j^^SA aOjt(i-%«:3Mfi-r4»2©3tiifi88i=S:ffl 

[0025] ^iJ^B^tC J:n«. 6tc, 1 -?©$^*S 

^-l-i, ^ifc©^^-Fi. mf.^- Fi^^- Fi 
©ratC:fr^Ef ■2)ii>i^£ < i 1 -3©3£^y- \r'mf'Pti < 
20 i<>l-P©^5'-:«7 7-7<!:S:fi»A;fciferf -feXlB-C^-s 

-c, nm ^-Yfxmy-Yt ©ra*^iJ>^c < i 4^ 1 o© 

fet3n-C*5 Fi-g|3©^^^" Fi©rBl*5T 

:7"-5ig|«9©^-^- Ft©nfl*^^i23t^7 -f^-^GjUsat? 
Jgig^ 3 tit tfi^^-Fia:. i:iHcS)^ci,riS:6A ^ 
1. A2. -. An©njj!j (n(J2«±©SI?a) ©Ttfe 
^^jtfi-renil©^ l©^)^<iiS<t. A:^J^"F**n 

30 mom 1 ©3tiii(tSK:^n-en«i^3 n*>o|ji;»3;i<- f 

Ai3E*a*:7 7-<^^{EiiS§«:}gig53n-C*J'3. SZMA 1 , 
A 2. -. Xn(Dnm<Dm%^^1f'mitri>W.\<Dm^ 
0ffiS5t> St^lC^^JSiSSA 1 ■ . A2 * . •". An 
' ©^{f-^^SflT S n fi©l^ 1 ©JtSdII i , A;d^ 
- F*i3t^3t7 7 -C^<eiM?S«:}ggt3*i*-:)tli:^^<- F 

*sn ^H©i^ 1 ©3t§estc-en-eti}SiK3 n-cte 0 . 

1 ' . A 2 ' , -. An' ©n-;}g©3tm-^=S::9-ett-r 

:»3^-FA53ti^3t:7 7'f''fejts8K:gEi^snrfco. as 

40 ftAl. A2. -. A n©n?g©?t<t^«:^}S8-r*Slf2 
(D'^i&^m^ A:^ ^l<- F 2 ©■iffi6:»i{g5 KlgJ^ 
3*i7SioAai;'3^- F35iTd?H2;<.^«3t7T 'f>'<(5jiSStC 
}gi^3*a-C*J9> ±i5TO©3tm-^©^SI»S?:if 
S^-^fi^mif i . A;^^ - F *^«S^#m^Sttl§©fcF. 
;^j'i<- Ftcig^ 3 tiTiJO. i^S A a ©3t«^5:A:^ U 

riS;SA 1 ' . A2 ■ . -©3t^-^4-e-n-e'naj:t)i-s 

lS?Bi©jUifi^^*ltt5iS<!:. A;'3^'-l~^-'5fiJliS©«!5fi^}^^ 
50 igi^X 1 ' . A 2 ■ . -. An ■ Onmo^cm^^PWL 
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Ai. A 2. 'Kx\o:>\\'&<D%{%^<oo%o:>\m<o% 

^^'{^ii^S^:/^L/TS5 2<Z)^SS^ffigl07^.:^^^i<-- V tCiEJg 
i&'SA 1 ' . A2'.-". An 'con 
i&C7)5tM-^CD9 -to 1 iSO^fi^*i*<t^'5m2 

>f^^eillSS^cJgj^^nT:te«9. ilJiSAl. A 2. 

a (DTfeff ^r^Mft^ S m 2 CDT^illitS i ?r fi A Tl ^ S 
[0 02 6] 2^^0J56C J:n«. 3 ^tc, 1 
Feb, IgfficD^y-Ki. e^ltay-KiT-^'-KcbCDPa 

iC/r^5E"f -^ii^^cC < i ^> 1 FRO':i>^ci: 

Fi— SBO^-^- FiconflJ&^T^-te 

iSi^OO^^- FicDBa;??5^65pt:7T -{J-^B^^X^m. 
^tiX\.>^. m^^y-VU. SliOCgJ^jr^iSSA 1. A 
2, A nCDnr^E (ntS2U±<D$ll« <D7tft-^'^3^ 

m.^iiCmU^'^m.KW A2'. -. Xn'<Oit 

CO® 1 CD3^S:ft3StC^n^n}ifer S nX^B 0 . A 1 
A2'. An 'CDn?S03tfi-^*^l§t|-r^mi 
cD?fiiS^»c!:^iixTi^5c 3^«>^-F«. A;b^-- 

1. A2, Xl\(DTi\&<o%m^^■9M'^'^n2(o'^& 

- hvC*$fet$nT:tDO . ?SSA a CDTtff-^^A;^ LTSS 
:^A 1 ' , A 2 ' . A n ' <D\V(i!iO%{t^^t:^^^ 
nfcHM--5nli(0iffiSKm**tt§li. A;^^J^-H>J'^n<B 

T>f^^'^Ei3lR8K:g^3nT:^oO, issA i ' . a 2 ' . 
.^.7t 7 T >'^'e.illsstciEl^^g^^ $ ti-c:ro 0 , a 1 . 

A 2. KnOn\&<0%{E^<0 0^(0\'(k<0%\t^'^^ 
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1. A 2, AnCDni^^cDTtfi-^CD^^OliSCOTtfi 
CCS^fet$nT4dt9. ?KSA aCD7fefi^?:iifiT^»2CD 

[0 02 7 ] -xwu- Yi^^^-t^%^nxmmitiz>r 
(^/-t'xy-- F) '^mwh. :i-ifipj)i^g (ONU) 

CC 1;^ - X CCjt IT. O > - * - * /c t:r 

-c, <5:(D3:*S>^-- FtciRs:$nrii^ii--if{c*tbr 

[0 02 8] S/c. PDSt8)iS;^^-r^^;^:i--1^l^t:f 
SS^fe®^:^^'- FtcRSL/ciSfi^Jft^Sll^licc?:)^ 
20 5<fc'5Ccnc-E>c :x-1ffPiJ^mc«iSSCD)rfS3^^5^til5^ 

i«< ;^d:i*«m3ti®^t9:Hf nt^ci: < . -en-en<D:x- 

(1 ) :3.--m\^m.(D'^&'^mi>^T-^x'mm-^^^^'X^ 

(2 ) t-Xf A^{*CDI5fffi=i;^ F^lrBiM'r^ciT'j^ 

[0 02 9 ] $6CC, Te7-feX3S:^Wfl|J5atCti;^6n 
h^mt^%^WL^^ \^X 1 (^WeiliSlSfig'Srlix. 
rcit^WL^ A^2RS (^lffiWsmfi£i?M^^^?^1Sfife<t 

[0 03 0 ] -^%mty r ^ ^^'eitss^^. 2 :s;<D^:&i^3t 
VlU^u^- F(c-en-enisi'^6nTc^&p 

[0 03 1 ] 2|i?feiyiCC J:n«. nffi (n(^ 2 W±0^ 

gfc) o:>^y-- Ftci«j^$nsii;^^^< <i:^5 1 ocD5c:$s>^- 

40 F(c3d:S76:7T>r^<eiM?S^:f^brSJ^u5n'5mS^-- 
::irm^mmi'^^iW.^t\X^^') . am-*/- b-X^lSitt 

icr tf^7smTsmm.t^m^x\,^^^. r^^7.?t.Bm 

^mt. 'K^^^i-cm^hkU^'Kl, A 2. AnCDniS 
©^tm^^riiff-r-^nffilCOTfeiMffSSi. A::^*- b'^^n 
{ScD3tiM{5rf(c-?'ti-en}gife*u3 n*^-:?^^ 
Tt^' T e^!i-Stc}gJ^$n-5>. i&:SAl. A 2. 

50 1 ' . A 2 ' . A n ' C03tft-^?rSfe 
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^mm^tlh. iSSA 1 ' . A 2 ' . -. An ' ©n 

[003 2] ^^mmifi. !s«rsm?J[©jiii-9--«^^ 

[0 03 3] 2^^BJtc J;ntt. ^ etc. 1 

K t II ^@ ( n it 2 feiio^Si ) <D^ y - K i ora ^c/^^^ 

•etx«,^3n-&. jSSAl. A2. •••• AnOnigCD* 

7 -1- -'N'ejiiEstc^i^^ n?> , A a o^m-^^x 

1 ' . A 2 ' , A n ' <Dnm<0^is^ 

- h i)i-^u%y y -'^-ejM^ig4c^g^^ n?, . jgg a i 20 
■ , A2 ■ . An ' or\'m>%m^ni^nvct^'(k 

[0 034] *^njic dcnsi. ;5 ibtc*fc. 1 -oomm 

-/-Fin<l (n«2ti±©llSij) <D^y- FiOlfflJC 
/f^5E-r S J; 5 «:i§:SS n, ^ - F tc^i^vj: < £ t, 1 o 

(o-ximt yr-1 ^■<Bm^^-cmm §n. ^^^-F^Ti^-tz 

•2., ?;5SA1. A2, -. AT\0:>nm<omM-^^'7^Mt 

^A 1 ' , A 2 ' . •", An' (Dn^^O^im^^^^-^' 
titii titr z> n ffii©ii5daaJft4'*ttSI t . A:^) -i< - F „ 

*g3t:7r-^^-<ejtl{8icjg^$nS, VJJ?:KA 1 ' , A 2 
' . -. A n ' ©nv«©^{i-^%^m^l:T^-<fiJl^fi-S 

[0 03 5] *lfen^tcj:ntf, Sfc. 1-^©$?*S>'-F 
infS (n»2W±0[)S^l!&) cd;^ ^- *:7'5 i^RStC^V 

-3 -C , A:^^< - F dS^JRTfeV 7 -f 'MrMmm^^ 4a 
•S. iftSAl. A2, ••. A nOiiil!iC03t(i-^=S:^>Stt"3' 
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- F (C^gifetS iiTfe 0 . ?SS A a C>7fefs^^A;'3 j(5 
gA 1 ' , A 2 ■ . -. A n ' ©njfi©3tff -^^r-en-e 
tiai;'3-r€>n'li©jgS^}ft*$ttSi. A:'3'i<-FAin{l 

i^.^y7-<'MnMd&'^mm^ri^. aSA 1 ', A2 
- . • -, A n ' <Dnm(omE^^^mitt^^^0m^ 

[0 03 6] iblCtfc, *^BI5tCj:nU. — BI5<D^^^ 

1 ^^(D^my- ytm^co'i-y- Ftc3f^sn?cii> 

as n, Fic^^^itt < 1 1 l rxD^t^^y y-i^^ 

- F T -< j-^BMmi-cm^^ . ?ffifi A 1 . 

A 2. ■•. An<Dn\&<D%mn^^mth^^^ms 

t. A:^'K-F*s?g?fi»«SK:!iM$nr*5»5A>-PAUi 
:^;}<- F *ST '?'z7.^3ty 7 ---^GjtRg^r^Y ;^ - 

SA a©3fett^*A:'3L/-C?25SA 1 ' . A 2 ' . -<D% 

(i#*-€-n-etiffi:t>T€.ffia©jSSSi!ft*^s<!:. A:^ 

e3M»2*/T U-C-gP©^^ - F t KS^S n3!p-:>ai:^iJ< 
-FAi3^iS3fe:7T-^-'<{5^?g«:«5i^$ns. JfSSA 1 
■ . A2 ■ . -. A n ■ ©ni&©7t(t-^^r^ffifk-r-2.il5 

[0 03 7] 

[^nj©*iti©n^Sg] Vm 1 ©JliMJB] II 1 
©^ 1 ©Slte?fJ!ltCfcWS^^ F V'-t>\tsS.^^^tt^^ 

X j^^StlfSti~> > :^ -tSiiKt:-* 0 , © f y ;^ 

[0 03 8 ] l^®;cif:-r<}; ^tC, C©^-y F '^-i'W, 
=iT,^<r.il!^^l Oa . tL^^W. (-tt-e^y-F) 1 
ObRtJ^ri'-b^lSg^^ia (OLT) 10c=&il^/c 
St^-^-FlOi, 7 'P^-^^'^W^^'^ 1 a^iix/c 
- F 1 1 is ^-•!f©*5»©T-?'li^l^^l><«^ 

n6©ifi^4i:gia$nsa— '/iH'ma (onui, on 

U2. -, ONUn) ]2<!:. - FRL^'StiS-' - 

Fr«^^:^gi^:-r-E>s^7t7 7 'f^^•eKl3S i 3 i. ^tsi^- 
g^JSi 4 idlest u-cmiiKan-cc^s. rd7-te;^ir: 

fSt$^lS (OLT) lOcrtlCW, TtiiftSOSl. O 
S2. -. OSn, ^SdlsORl. OR2. -. OR 
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e>iirc>s, tic. Ti'-b;^^'f*ttiiai i arttca. 

[0 03 9] JWT, C<0^^-y V 

[0 04 0 3 TOT^lSjtCOt^-Cli. 3£l&iSS (•^--f;^ 
K) 1 0 b©a--tfffi]-f>^f-7x-;^ 1 F 1 . I 
F2, -. ] ¥ nco&mt)yt<- yic. ytf-^TsmiM^^ 
g (OLT) rttC*sW^?i5:^A 1 . A 2, -, AnOjt 10 
ft-^*i*tli-r^7feiilifllOS 1 , OS 2, • -. OSnAl 
■e-ii-etaftiKSn-Cli-S. ifeiimSOS 1 . OS 2. 
OSnW. ■;^g^®SMUX<DSA:'3^<- hic^Si^ 

sn-ci>^. ?fi?sgj'SiiMUX©iii:^^t<- n*. 

i7H2>^|^4'i«$lgl 1 art®v?5S5>^g|DEMUX(DA 

1f fPJJStg ( O N U 1 . ONU2. -. ONUn) 121*5 
CD7tS:ftS§0Rtc}gi^^n-CC»5. 20 
[0 04 1 ] ieSA 1 , A 2. A niUT«, 
ISl 5 5 Onm^-^1 5 8 Onm^tc^L. ^Btl OGH 

z -ifc 1 0 0 G H 2 <D%m'mm\<^^£m-i- i>'&&^%^o:> 

[0 04 2]—:;^. ±»3:;^|6jiC-7li-C(i, ?!5SAa5:3i 

ff-rs^— !fffliJi?a (ONu 1 . onu2. -. onu 

n ) 1 2 n<D%m\%^OS «. T r 

juas 1 4*/i-b-c3tisv- 1" 1 1 tciji+sr i^-tzp^iTt't' 
1 ■ . A 2 ' . A II ■ <oibm^^m^tz>. isjs^ 

t^*«SCDm::'D*J- ?SS^ffl?.SMUX(DA;'3i<- 
I- (CJigtS nrfc 0 . ^Wiit-J r -{ 1 3 ^:5> U 

xnm^- K 1 o«:*jwst^'H2;^^S*(e^3SI1] 0 c 

m<D'^m^U^ D E M U X <DA^O 1- tc^^^ txr U 

6. vg;g^gttl5DEMUxcc>stti:^^<- h», ^n-^-n 

>f=t{&-«r^.7tS(i?S0R 1 . OR 2. -. ORnK^ftlS 

tl-CC»*. ^^m^ORl. OR 2. ORiKDlil:^ 

^--f-l*. mf^tkE. (If-fT^y- K) 1 Ob©a— 

fPJj-f >5'-7.x-:^ 1 F 1 , IF 2. lFn<DSA 4 

[0 04 3 ] ?;?iSA a <!: LT«. ± 1 0 n mfSg<DiS« 
fHS;i)«fFS$ nrte 0 . m^it 1 3 0 0 n mm^ 1 5 5 
0 n in^3!iiJl!t>e>n.5.. iSSA 1 ' . A2 ' . 

-. An ' tUTW, iSi^A 1. A 2, ••. A n ilsJti 
;.C, 1 5 5 0 n in?if-^ 1 5 8 0 n in ^rBff SOjt 

[0 044 ] 'XJC. CO* h 7-'J'tCfeW2>{g-^<D(rv 
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[0045] T 0:^16] tCOti-CW. - K 1 0 <D^ 

gi^S (•!;■- y - F) i o b ©JL-i^-fEi] 
i-:^lFl. 1F2, ". ] F ui)ih'Mth$titcn^ 

fi^«. 7i'-b;^sejii^si o c©3taniiios i . 

0S2. -. OSniCfcC^-C^n-enj^KA 1 . A 2, 
-, An©7t(t^4C^J.^$n. j?5S^tt3tMUXtCj:':) 

gissni :S;o^7fe:7 7 'f^^•(£3M8§ 1 stcA:'??*^ 
s. ^my- F 1 1 {cfet^r. ^m^y y -< ^-^GiMug i 

3 6 7^:^ $ ti/cjSS^S3^;fi-^ W. D E M 

10 uxr-eta-etxcDjgStc^Ptitb/cUi;^*'- hictB:/33 ^ 

iMKi 4^^>ur. ^ti^ncD^-^m^m. (ONU 

1. ONU 2, ONUn) 1 2tC(E^Sn. ^Sff 

HO RiCct omsi,{i-^ic^}ft3 n?>. 

[0046] ±i):^l6ltcoin:i3:. ^-ifiT'i**^e>S^ 
— y'flWS^E (ONU 1 . ONU 2, ••. ONUn) 12 

CCA;*: s McmmmmiK ^n^no^mmmo s loa 

14«:A:^3ti^. 3ttS>-Kl IrtOTiJ'-fe^.^^Jt 
20 ^Sj^l lalcfcti-C, ^r't>-i2^^%y7^-'<{K^9Sl 

A 1 ' . A 2 ' . •••• An ' (D^cff-^lc^n-en^JftS 

n-ciss^fiSMuxtc*ii>-c^fi$n. iZ'^o^m.yt 

y 7 -^'/^MEJllS§ 1 3 icAt}^i-i..^o F 1 0 ic*3 

o-c. ^jgjtr^T-r^^'fcJMssi 3*^6ai:^i$n?cass^ 
fi5fe[t-^i*. jjSs^itSDEMUXtcfci^-c^n^n© 

i&;6(D7fem#ti: »St 5 7l£Sft3S O R 1 . O R 2 . 
ORnKJrO^Mii-^lci^JfeSn. (-y— 
30 tr>^y-F) 1 0bCD:3.-1f(PJJ-(>^'-7*-^ I F 
1. 1F2. ", \ Fn(f:>yfiPo.t^Xtl^--\-I^Kt>^ 

[0 047 ] iur, -^my- F 1 1 tcisaa^nsTi'Hz 

[0 048] iSSaJftfittSi b-C«. 7fe/?§^/7t3^ 
[0 04 9] A:^^ 

[ 0 0 5 0 ) Ei2(i, mmmmm&^i^'PM^<omjs. 

[0 05 1 ] C©ji$S^»+iSBflSli. At) Ltc^iM^^ 
^^m^ 2 0 «: J: «3 m^. 5 ni^c^Mii 

^*lt*S^B2 1 (CctOtCiaifSb. 7^^l'a'2 2U:J:t)?^ 

mm/TtSJMt (^»S> 3 3K:*sti-C. gfSOiSJIil? 
50 Ldi-5tU;;3U'<JU0?'<^c»7'c<i-^tcig}iSL-CtB:*r4. 
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[ 0 0 5 2 ] S 3«, ^giJ|liM?|gSSlfe*i»«S©tiiR!E 

[0 05 3] C0D?gg^»S*$i5§«. 3t^i-t?rg:7¥;*^^ 
3 0 Cc J; I? mm<l#tc^Jft L/d^. J®itl« 3 1 RUf? -f 
^Uii 3 2 tCfoC^-ClfJlWsL-, ^^-y i'S^ilS 3tCfc 

i'ff-^^if^.c COt^a-;- d7{t#icJ:-:>rg6SiJS3 4^ 
«^>-;l/;^-cmSi/^^}|5IS (tIc®) 3 5 «:^i^L.-CBiiS 

[0 05 4] ^ffiltitEMRj;'ISj{;iJ?Ja£^?KS^}i^**«ls 
tCidWSSa/7tS^^2 3RDf3 5«. lU;^§*arcm 20 

[ 0 0 5 5 ] ia4tCfcl»-C. 4 0^*-'^VT7^T. 4 11* 
fij®. 4 2l3:U--'/3fe«^.-r-*0. 115 iCfcl-t. 5 0« 
.'^•'^T>^T. 5 1 5 3 WHaS. 52l*U-1f3t®> 
5 4ti3fe^ira?|-C-AS. 

[0 05 6] U-1f5feiS4 2Siyf5 2 iLflJ. 5}^® 
ilS (DFB) tf-^:/7-7 i-SS^SS^ (DB 

>*^M ( S S G) !f^©?StSnJ^3te-4S'!»5ffl 

fcm^w^^m^^mnvjLimi (ea) ^^sfi^taiBiis 
■/c ^) . i-i-giJ^iisiMm^/^fe^iiiai i b -c r *) 

[0 05 7] ±36Mi«£:^^}fel3^«S«. Tt/fSm/T^^ 

[0 05 8] «±ilttnJ3 bfc^ 1 c:)mmmmicj:tt\X. 1 
G b / s ^X(Df£JMgfi=£:W-r ^.E^JiiHr;'-- t'X 

[0 05 9] [ai2Cr)5iJ6JK*J] 0 6 tt^^W©® 2 © 
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CD b' i> ^. :^ a - •' ( X if - 7" -> (C JlXS S n -C ^j: l ^ a - 

[006 0] C CD^ 2 ODXM^l^l* , - F 6 1 <D 

Tt!'■te7^.^|^^iHt^^i^B 1 aRO'a— y-ilPli^S (ONU 
1. ONU 2. ••. ONUn) 6 2*5jS:l^^^fi^3'88SS 
(WDM) ^:«^-CteD. 3tm^-K6 1 ia— 
g(ONUl. ONU 2. -. ONUn) 6 2 iORg 

j^L/t:i='.5>*-C. 01K:7nL/fcmi®^it«5SgiM<a:-o 

ji), 151— (D#M1?#^rfflC»t(,>S» 

[006 1 ] Ti'-l2:^^3t:?7-Y-'-fejllSS6 4*T0* 
l6jCce}S-rS3t(i-^©?Sc;^X 1 , A 2 , -, T^ntLX 
tt. 1 5 5 0 n m^-^ 1 5 8 0 n m^icmV, S4 

1 0 GH z ~ll!5 1 0 0 GH z (Dytmi&W^^'^'^t i,m 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the optical access network equipped with at least one branch line node which intervenes between one trunk node, n child 
nodes (n is two or more integers), and said trunk node and said child node. Between said trunk nodes and said branch line nodes is 
connected on at least one branch line optical-fiber-transmission way. Between said branch line nodes and said child nodes is 
connected on the access system optical-fiber-transmission way. Said trunk node Mutually different wavelength lambdal and Iambda2, 
— , the 1st n optical transmitter that transmits the lightwave signal of n wave of lambdan. Input port is connected to said 1st n optical 
transmitter, respectively, and the output port is connected to said branch tine optical-fiber-transmission way. Wavelength lambdal and 
Iambda2. — , the 1st wavelength multiplexing machine that multiplexes the lightwave signal of said n wave of lambdan, mutual — 
differing — wavelength — lambda — one — ' — lambda — two — ' — lambda — n — ' — a lightwave signal — receiving — n — a 
piece — the — one — light — a receiver — Input port is connected to said branch line optical-fiber-transmission way, and the output 
port is connected to said 1st n optical receiver, respectively. It has wavelength lambdal', Iambda2\ — . the 1st wavelength eliminator 
that separates the lightwave signal of said n wave of lambdan*. Said branch line node Input port is connected to said branch line 
optical-fiber-transmission way, and the output port is connected to said n access system optical-fiber— transmission ways, 
respectively. Wavelength lambdal and Iambda2. — . the 2nd wavelength eliminator that separates the lightwave signal of n wave of 
lambdan. Input port is connected to said access system optical-fiber-transmission way. and the lightwave signal of wavelength lambdaa 
is inputted. Wavelength lambdal Iambda2', — , n wavelength conversion repeaters that output the lightwave signal of n wave of 
lambdan'. respectively. Input port is connected to said n wavelength conversion repeaters, and the output port is connected to said 
branch line optical-fiber-transmission way. It has wavelength lambdal', Iambda2', — , the 2nd wavelength multiplexing machine that 
multiplexes the lightwave signal of said n wave of lambdan'. Each of said child node It connects with said access system optica I -fiber- 
transmission way. Wavelength lambdal and lambda2. — . the 2nd optical receiver that receives the lightwave signal of one wave of the 
lightwave signals of n wave of lambdan. The optical access network characterized by having the 2nd optical transmitter which is 
connected to said access system optical-fiber-transmission way, and transmits the lightwave signal of wavelength lambdaa. 
[Claim 2] It is the optical access network equipped with at least one branch line node which intervenes between one trunk node, n child 
nodes (n is two or more integers), and said trunk node and said child node. Between said trunk nodes and said branch line nodes is 
connected on at least one branch line optical-fiber-transmission way. Between said branch line nodes and said child nodes is 
connected on the access system optical-fiber-transmission way. Said trunk node Mutually different wavelength lambdal and Iambda2. 
— , the 1st n optical transmitter that transmits the lightwave signal of n wave of lambdan. Input port is connected to said 1st n optical 
transmitter, respectively, and the output port is connected to said branch line optical-fiber-transmission way. Wavelength lambdal and 
Iambda2. — , the 1st wavelength multiplexing machine that multiplexes the lightwave signal of said n wave of lambdan, mutual — 
differing — wavelength — lambda — one — ' — lambda — two — ' — lambda — n — ' — a lightwave signal — receiving — n — a 
piece — the — one — light — a receiver — Input port is connected to said branch line optical-fiber-transmission way, and the output 
port is connected to said 1st n optical receiver, respectively. It has wavelength lambdal'. Iambda2', — . the 1st wavelength eliminator 
that separates the lightwave signal of said n wave of lambdan'. Said branch line node Input port is connected to said branch line 
optical-fiber-transmission way. Wavelength lambdal and Iambda2, — . the 2nd wavelength eliminator that separates the lightwave signal 
of n wave of lambdan, The 1st wavelength range demultiplexing machine which input port is connected to said 2nd wavelength 
eliminator, and input/output port is connected to said access system optical-fiber-transmission way, and performs demultiplexing of 
the lightwave signal of rise and fall. Input port is connected to the output port of said 1st wavelength range demultiplexing machine, and 
the lightwave signal of wavelength lambdaa is inputted. Wavelength lambdal'. Iambda2'. — . n wavelength conversion repeaters that 
output the lightwave signal of n wave of lambdan', respectively. Input port is connected to said n wavelength conversion repeaters, and 
the output port is connected to said branch line optical-fiber-transmission way. It has wavelength lambdal', Iambda2', — , the 2nd 
wavelength multiplexing machine that multiplexes the lightwave signal of said n wave of lambdan'. Each of said child node The 2nd 
wavelength range demultiplexing machine which is connected to said access system optical-fiber-transmission way, and performs 
demultiplexing of the lightwave signal of rise and fall. It connects with said 2nd wavelength range demultiplexing machine. Wavelength 
lambdal and lambda2, — , the 2nd optical receiver that receives the lightwave signal of one wave of the lightwave signals of n wave of 
lambdan. The optical access network characterized by having the 2nd optical transmitter which is connected to said 2nd wavelength 
range demultiplexing machine, and transmits the lightwave signal of wavelength lambdaa. 

[Claim 3] It is the optical access network equipped with at least one branch line node and n star couplers (n is two or more integers) 
which intervene between one trunk node, two or more child nodes, and said trunk node and said child node. Between said trunk nodes 
and said branch line nodes is connected on at least one branch line optical-fiber-transmission way. Between said branch line nodes 
and said star couplers is connected on the access system optical-fiber-transmission way. Between said star couplers and said child 
nodes is connected on the distribution optical-fiber-transmission way. Said trunk node Mutually different wavelength lambdal and 
Iambda2, — , the 1st n optical transmitter that transmits the lightwave signal of n wave of lambdan. Input port is connected to said 1st 
n optical transmitter, respectively, and the output port is connected to said branch line optical-fiber-transmission way. Wavelength 
lambdal and lambda2. — , the 1st wavelength multiplexing machine that multiplexes the lightwave signal of said n wave of lambdan, 
mutual — differing — wavelength — lambda — one — ' — lambda — two — ' — lambda — n — ' — a lightwave signal — receiving - 
- n — a piece — the — one — light — a receiver — Input port is connected to said branch line optical-fiber-transmission way, and 
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the output port is connected to said 1st n optical receiver, respectively. It has wavelength lambdal'. Iambda2'. — . the 1st wavelength 
eliminator that separates the lightwave signal of said n wave of lambdan'. Said branch line node Input port is connected to sard branch 
line optical-fiber-transmission way. Wavelength lambdal and }ambda2, — , the 2nd wavelength eliminator that separates the lightwave 
signal of n wave of lambdan, The wavelength range demultiplexing machine which input port is connected to said 2nd wavelength 
eliminator, and input/output port is connected to said access system optical-fiber-transmission way, and performs demultiplexing of 
the lightwave signal of rise and fall. Input port is connected to the output port of said wavelength range demultiplexing machine, and the 
lightwave signal of wavelength lambdaa is inputted. Wavelength lambda T, Iambda2'. — . n wavelength conversion repeaters that output 
the lightwave signal of n wave of lambdan'. respectively. Input port is connected to said n wavelength conversion repeaters, and the 
output port is connected to said branch line optical -fiber-trans miss Ion way. It has wavelength lambdal', Iambda2', — , the 2nd 
wavelength multiplexing machine that multiplexes the lightwave signal of said n wave of lambdan'. Each of said child node It connects 
with said distribution optical-fiber-transmission way. Wavelength lambdal and Iambda2, — , the 2nd optical receiver that receives the 
lightwave signal of one wave of the lightwave signals of n wave of lambdan. The optical access network characterized by having the 2nd 
optical transmitter which is connected to said distribution optical-fiber-transmission way, and transmits the lightwave signal of 
wavelength lambdaa. 

[Claim 4] It is the optical access network equipped with at least one branch line node and at least one star coupler which intervene 
between one trunk node, two or more child nodes, and said trunk node and said child node. Between said trunk nodes and said branch 
line nodes is connected on at least one branch line optical-fiber-transmission way. Between said branch line nodes and said star 
couplers is connected on the access system optical-fiber-transmission way. Between said branch line node and said some of child 
nodes is connected on the access system optical-fiber-transmission way. Between said star coupler and said remaining child nodes is 
connected on the distribution optical-fiber-transmission way. Said trunk node Mutually different wavelength lambdal and Iambda2, — , 
the 1st n optical transmitter that transmits the lightwave signal of n wave (n is two or more integers) of lambdan. Input port is 
connected to said 1st n optical transmitter, respectively, and the output port is connected to said branch line optical-fiber- 
transmission way. Wavelength lambdal and Iambda2, — , the 1st wavelength multiplexing machine that multiplexes the lightwave signal 
of said n wave of lambdan, mutual — differing — wavelength — lambda — one — * — lambda — two — ' — lambda — n — * — a 
lightwave signal — receiving — n — a piece — the — one — light — a receiver — Input port is connected to said branch line optical- 
fiber-transmission way, and the output port is connected to said 1st n optical receiver, respectively. It has wavelength lambdal'. 
Iambda2\ — . the 1st wavelength eliminator that separates the lightwave signal of said n wave of lambdan. Said branch line node Input 
port is connected to said branch line optical-fiber-transmission way. Wavelength lambdal and Iambda2, — . the 2nd wavelength 
eliminator that separates the lightwave signal of n wave of lambdan. The wavelength range demultiplexing machine which input port is 
connected to said 2nd wavelength eliminator, and input/output port is connected to said access system optical-fiber-transmission way. 
and performs demultiplexing of the lightwave signal of rise and fall. Input port is connected to the output port of said wavelength range 
demultiplexing machine, and the lightwave signal of wavelength lambdaa is inputted. Wavelength lambdal', Iambda2', and two or more 
wavelength conversion repeaters of — that output a lightwave signal, respectively. Input port is connected to said two or more 
wavelength conversion repeaters and said access system optical-fiber-transmission way, and the output port is connected to said 
branch line optical-fiber-transmission way. It has wavelength lambdal*. Iambda2'. the 2nd wavelength multiplexing machine that 
multiplexes the lightwave signal of n wave of lambdan'. Each of some said child nodes Direct continuation is carried out to the output 
port of said 2nd wavelength eliminator through said access system optical-fiber-transmission way. Wavelength lambdal and !ambda2, - 
-, the 2nd optical receiver that receives the lightwave signal of one wave of the lightwave signals of n wave of lambdan. Direct 
continuation is carried out to the input port of said 2nd wavelength multiplexing machine through said access system optical-fiber- 
transmission way. It has wavelength lambdal', Iambda2', — . the 2nd optical transmitter that transmits the lightwave signal of one wave 
of the lightwave signals of n wave of lambdan'. Each of said remaining child nodes It connects with said distribution optical-fiber- 
transmission way. Wavelength lambdal and Iambda2 and the 2nd optical receiver of — which receives the lightwave signal of one wave 
of the lightwave signals, The optical access network characterized by having the 2nd optical transmitter which is connected to said 
distribution optical-fiber-transmission way, and transmits the lightwave signal of wavelength lambdaa. 

[Claim 5] It is the optical access network equipped with at least one branch line node and at least one star coupler which intervene 
between one trunk node, two or more child nodes, and said trunk node and said child node. Between said trunk nodes and said branch 
line nodes is connected oh at least one branch line optical-fiber-transmission way. Between said branch line nodes and said star 
couplers is connected on the access system optical-fiber-transmission way. Between said branch line node and said some of child 
nodes is connected on the access system optical-fiber-transmission way. Between said star coupler and said remaining child nodes is 
connected on the distribution optical-fiber-transmission way. Said trunk node Mutually different wavelength lambdal and Iambda2. — . 
the 1st n optical transmitter that transmits the lightwave signal of n wave (n is two or more integers) of lambdan. Input port is 
connected to said 1st n optical transmitter, respectively, and the output port is connected to said branch line optical-fiber- 
transmission way. Wavelength lambdal and Iambda2, — , the 1st wavelength multiplexing machine that multiplexes the lightwave signal 
of said n wave of lambdan, mutual — differing — wavelength — lambda — one — ' — lambda — two — ' — lambda — n — ' — a 
lightwave signal — receiving — n — a piece — the — one — light — a receiver — Input port is connected to said branch line optical- 
fiber-transmission way, and the output port is connected to said 1st n optical receiver, respectively. It has wavelength lambdal 
Iambda2'. — , the 1st wavelength eliminator that separates the lightwave signal of said n wave of lambdan'. Said branch line node Input 
port is connected to said branch line optical-fiber-transmission way. Wavelength lambdal and Iambda2, — , the 2nd wavelength 
eliminator that separates the lightwave signal of n wave of lambdan, The wavelength range demultiplexing machine which input port is 
connected to said 2nd wavelength eliminator, and input/output port is connected to said access system optical-fiber-transmission way, 
and performs demultiplexing of the lightwave signal of rise and fall. Input port is connected to the output port of said wavelength range 
demultiplexing machine, and the lightwave signal of wavelength lambdaa is inputted. Wavelength lambdal', Iambda2', — , n wavelength 
conversion repeaters that output the lightwave signal of n wave of lambdan', respectively, Input port is connected to said n wavelength 
conversion repeaters, and the output port is connected to said branch line optical-fiber-transmission way. It has wavelength lambdal', 
Iambda2'. — , the 2nd wavelength multiplexing machine that multiplexes the lightwave signal of said n wave of lambdan'. Each of some 
said child nodes Direct continuation is carried out to said access system optical-fiber-transmission way. Wavelength lambdal and 
Iambda2. — , the 2nd optical receiver that receives the lightwave signal of one wave of the lightwave signals of n wave of lambdan. 
Direct continuation is carried out to said access system optical-fiber-transmission way. and it has the 2nd optical transmitter which 
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transmits the lightwave signal of wavelength lambdaa. Each of said remaining child nodes It connects with said distribution opticai- 
fiber-^rans mission way. Wavelength lambdal and !ambda2, — , the 2nd optical receiver that receives the lightwave signal of one wave of 
the lightwave signals of n wave of lambdan. The optical access network characterized by having the 2nd optical transmitter which is 
connected to said distribution optical-fiber-transmission way, and transmits the lightwave signal of wavelength lambdaa. 
[Claim'6] An optical access network given in any 1 term of claims 1-5 characterized by said branch line optical-fiber-transmission way 
being an one-way optical-fiber-transmission way of the 2 hearts. 

[Claim 7] An optical access network given in any 1 term of claims 1-5 characterized by forming the wavelength range demultiplexing 
machine which said branch line optical-fiber-transmission way is a bidirectional optical-fiber-transmission way of the 1 heart, and was 
connected with said branch line optical-fiber-transmission way in said trunk node and said branch line node, respectively. 
[Claim 8] It is trunk node equipment connected to at least one branch line node connected to n child nodes (n is two or more integers) 
through a branch line opticalHiber-transmission way. At least one core system transmission equipment. At least one swap device 
which is connected to said core system transmission equipment, and offers communication service, It has the access system 
transmission equipment connected to said swap device. Said access system transmission equipment Mutually different wavelength 
lambdal and Iambda2, — , n optical transmitters that transmit the lightwave signal of n wave of lambdan. The wavelength lambdal and 
Iambda2 and — by which input port is connected to said n optica) transmitters, respectively, and an output port is connected to said 
branch line optical-fiber-transmission way, and the wavelength multiplexing machine which multiplexes the lightwave signal of said n 
wave of lambdan, mutual — differing — wavelength — lambda — one — ' — lambda — two — ' — lambda — n — * — a lightwave 
signal — receiving — n — a piece — light — a receiver — input port — said — a branch line — optical fiber transmission — a way - 

— connecting — having — and — an output port — said — n — a piece — light — a receiver — respectively — connecting — having 

— wavelength — lambda — one — ' — lambda — two — ' — lambda — n — ' — said — n — a wave — a lightwave signal — 
dissociating — wavelength — an eliminator — having — **** — things — the description — ** — carrying out — a trunk — a node 

— equipment . 

[Claim 9] Trunk node equipment according to claim 8 with which said swap device is characterized by the thing which provide, and 
which is established for two or more communication service of every. 

[Claim 10] It is installed so that it may intervene between one trunk node and n child nodes (n is two or more integers). It connects 
with said trunk node on at least one branch line optical-fiber-transmission way. It is branch line node equipment connected to said 
child node on an access system optical-fiber-transmlssion way. The wavelength lambdal and Iambda2 and — by which input port is 
connected to said branch line optical-fiber-transmission way, and an output port is connected to said n access system optica I -fiber- 
transmission ways, respectively, and the wavelength eliminator which separates the lightwave signal of n wave of lambdan. The 
lightwave signal of wavelength lambdaa with which input port is connected to said access system optical-fiber-transmission way is 
inputted. Wavelength lambdal \ Iambda2'. — , n wavelength conversion repeaters that output the lightwave signal of n wave of lambdan', 
respectively, input port — said — n — a piece — wavelength — conversion — a repeater — connecting — having — **** — and — 
an output port — said — a branch line — optical fiber transmission — a way — connecting — having — wavelength — lambda — one 

— * — lambda — two — * — lambda — n — ' — said — n — a wave — a lightwave signal — multiplexing — wavelength multiplexing 

— a vessel — having had — things — the description — ** — carrying out — a branch line — a node — equipment . 

[Claim 1 1] It is installed so that it may intervene between one trunk node and n child nodes (n is two or more integers). It connects 
with said trunk node on at least one branch line optical-fiber-transmission way. The wavelength lambdal and Iambda2 and — which are 
branch line node equipment connected to said child node on an access system optical-fiber-transmission way and by which input port 
is connected to said branch line optical-fiber-transmission way, and the wavelength eliminator which separates the lightwave signal of 
n wave of lambdan. The wavelength range demultiplexing machine by which input port is connected to said wavelength eliminator, and 
input/output port is connected to said access system optical-fiber-transmission way and which performs demultiplexing of the 
lightwave signal of rise and fall. Input port is connected to the output port of said wavelength range demultiplexing machine, and the 
lightwave signal of wavelength lambdaa is inputted. Wavelength lambda V, Iambda2\ — , n wavelength conversion repeaters that output 
the lightwave signal of n wave of lambdan', respectively, input port — said — n — a piece — wavelength — conversion — a repeater - 

— connecting — having — **** — and — an output port — said — a branch line — optical fiber transmission — a way — connecting 

— having — wavelength — lambda — one — ' — lambda — two — ' — lambda — n — ' — said — n — a wave — a lightwave signal 

— multiplexing — wavelength multiplexing — a vessel — having had — things — the description — ** — carrying out — a branch 
line — a node — equipment . 

[Claim 12] It is installed so that it may intervene between one trunk node and n star couplers (n is two or more integers). It connects 
with said trunk node on at least one branch line optical-fiber-transmission way. The wavelength lambdal and Iambda2 and — which are 
branch line node equipment connected to said star coupler on an access system optical-fiber-transmission way and by which input 
port is connected to said branch line optical-fiber-transmission way, and the wavelength eliminator which separates the lightwave 
signal of n wave of lambdan. The wavelength range demultiplexing machine by which input port is connected to said wavelength 
eliminator, and input/output port is connected to said access system optical-fiber-transmission way and which performs demultiplexing 
of the lightwave signal of rise and fall, Input port is connected to the output port of said wavelength range demultiplexing machine, and 
the lightwave signal of wavelength lambdaa is inputted. Wavelength lambdal', Iambda2', — , n wavelength conversion repeaters that 
output the lightwave signal of n wave of lambdan', respectively, input port — said — n — a piece — wavelength — conversion — a 
repeater — connecting — having — — and — an output port — said — a branch line — optical fiber transmission — a way — 
connecting — having — wavelength — lambda — one — ' — lambda — two — ' — lambda — n — ' — said — n a wave — a 
lightwave signal — multiplexing — wavelength multiplexing — a vessel — having had — things — the description — ** — carrying out 

— a branch line — a node — equipment . 

[Claim 13] While connecting with some child nodes on an access system optical-fiber-transmission way It is installed so that it may 
intervene among at least one star coupler connected to one trunk node and the remaining child nodes. It connects with said trunk node 
on at least one branch line optical-fiber-transmission way. The wavelength lambdal and Iambda2 and — which are branch line node 
equipment connected to said star coupler on an access system optical-fiber-transmission way and by which input port is connected to 
said branch line optical-fiber-transmission way. and the wavelength eliminator which separates the lightwave signal of n wave of 
lambdan. The wavelength range demultiplexing machine by which input port is connected to said wavelength eliminator, and 
input/output port is connected to said star coupler and some [ said ] child nodes through said access system optical-fiber- 
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transmission way and which performs demultiplexing of the lightwave signal of rise and fall, Input port is connected to the output port 
of saici wavelength range demultiplexing machine, and the lightwave signal of wavelength lambdaa is inputted. Wavelength lambdaV, 
Iambda2', and two or more wavelength conversion repeaters of — that output a lightwave signal, respectively. Input port is connected 
with said two or more wavelength conversion repeaters through said access system optical-fiber-transmission way at said some of 
child nodes, and an output port is connected to said branch line optical-fiber-transmission way. Wavelength lambdaV, Iambda2', — , 
branch line node equipment characterized by having the wavelength multiplexing machine which multiplexes the lightwave signal of n 
wave of lambdan'. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[00O1] 

[Field of the Invention] This invention relates to the optical access network, trunk node equipment, and branch line node equipment for 

offering high-speed broadband communication service. 

[0002] 

[Description of the Prior Art] The conventional communication network has the layered structure which consists of a trunk network, a 
branch line network, and an access network, as shown in the network configuration Fig. of drawing 1 1 . 

[0003] The trunk network mainly consists of a trunk node 110 and a trunk optical transmission line 11 1 to which between the trunk 
nodes 110 is connected. The branch line network mainly consists of a branch line node 112 and an optical transmission line 113 to 
which between the branch line nodes 112 is connected, and is connected with the trunk network in the node representing a branch line 
network. The access network mainly consists of transmission lines 115 which connect both to a part of branch line node 112 and the 
user side equipment (ONLI:Optical Network Unit) 114 installed near a user's place of business or the residence. 
[0004] This conventional communication network has the node configuration shown in drawmjg 12 . 

[0005] In order to offer various kinds of communication service, the swap devices 1 10a and 1 12a, such as the exchange and a router, 
are installed in each of the trunk node 110 and the branch line node 112 for every service. It connects for every service using the core 
system transmission equipment 110b, 110c, and 112b which transmits the signal between users using time multipled or a wavelength 
multiplexing technique, and the opticahfiber-trans mission ways 1 1 1 and 113 of a rise-and-fall pair between trunk nodes and between 
the trunk node and the branch line node. 

[0006] With the access network which, on the other hand, ties access system transmission equipment (0LT1, 0LT2) 112c arranged to 
the branch line node 112, and user side equipment (ONU11, ONU12, ONUlm, — , ONUn) 114 the single star (SS) who does direct 
continuation of between access system transmission equipment and user side equipment on the optical-fiber-transmission way of the 
1 heart or the 2 hearts — a configuration ^- A star coupler (SC) 116 is arranged between access system transmission equipment and 
user side equipment, and the passive double star (PDS) configuration which held two or more user side equipments in the optical 
transmission tine of the 1 heart is used. 

[0007] With SS configuration, since connection between access system transmission equipment and user side equipment is always 
maintained, it is suitable for offer of broadband communication service. On the other hand, with a PDS configuration, since a time- 
sharing multi-access (TDMA) method performs the communication link between two or more user side equipments and one access 
system transmission equipment, a band and an office communication equipment will be shared among two or more user side 
equipments, and although the band of communication service is narrow compared with SS configuration, it becomes economy. 
Moreover, by the PDS method, in order for the optical fiber of the 1 heart to realize transmission of rise and fall, the TCM method 
which carries out time multipled of the optical burst signal of rise and fall is adopted. 

[0008] In a PDS method, the number of the user side equipment which can be held in one star coupler, and the distance which can be 
transmitted become settled by the transceiver level difference and optical loss. Because of a theoretic branching loss of a star coupler, 
the maximum degree is about 16, and the maximum transmission distance is about 7km. 

[0009] The method of extending the distance of the access section is proposed about the PDS access network. 

[0010] The transmission distance is extended by compensating the optical loss of a star coupler or an access system optical 

transmission line with an optical amplification PDS method using a bidirectional optical amplifier. 100 or more and 100km or more of 

transmission distances are possible for a degree. 

[001 1] By the WDM(TDM)-PDS method, the communication link between one access system transmission equipment and two or more 
user side equipments is performed by arranging a wavelength router between access system transmission equipment and user side 
equipment, using tunable laser as the light source for access system transmission equipment and performing wavelength routing of an 
optical burst signal. Wavelength is made to correspond to each user side equipment, an optical burst signal is transmitted, changing the 
oscillation wavelength of tunable laser by Time Division Multiplexing, and an optical burst signal is transmitted to predetermined user 
side equipment with a wavelength router, it is possible to extend to increase the number of the user side equipment which the optical 
loss of a wavelength router does not twist to a degree small, but is held by this method since it is about 1 law. and the transmission 
distance of the access section. 
[001 2] 

[Problem(s) to be Solved by the Invention] Since the node facility was installed in the branch line node of a large number in which it 
solves and the conventional network holds a direct user mentioned above, there were the following troubles. 
[0013] (1) Since a node must be installed in a branch line node also when there are few users held in one branch line node, the 
installation cost per user becomes high and it becomes difficult to offer cheap service. 

[0014] (2) Since huge plant-and-equipment investment is needed, need a long period for national expansion of service, and it is difficult 

to offer service quickly according to a request of a user in some areas. 

[0015] Moreover, there were the following problems with the conventional PDS optical access network which can broaden the access 
section. 
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[0016] (A) Since the TDMA technique is used for both the optical amplification PDS method and the WDM(TDM)-PDS method, need 
the optical transmission line of the 1 heart for every star coupler or wavelength router, and the optical transmission line cost between 
access system transmission equipment-star couplers or between access system transmission equipment-wavelength routers becomes 
high. 

[0017r(B) Since the TDMA technique is used for both the optical amplification PDS method and the WDM{TDM)-PDS method, if the 
number of the user side equipment held in a star coupler or a wavelength router is increased, the average band of user side [ one ] 
equipment will become narrow. For this reason, there is a limitation in the number of the user side equipment which can offer a 
predetermined user band, and when it is the high-speed broadband communication service of 100 or more Mb/s, the number of the 
user side equipment which can be held in the optical-fiber-transmission way of the 1 heart will remain about in 20 at the maximum. 
[0018] (C) The access-control method or its concrete node configuration of the economical going-up direction suitable for broadband- 
ization of the access section were not known for the PDS method using a wavelength multiplexing technique. 

[0019] Therefore, this invention cancels the above-mentioned trouble of the conventional technique, and the purpose is in offering the 
optical access network, trunk node equipment, and branch line node equipment which can offer broadband service quickly to a user. 
[0020] Other purposes of this invention have unnecessary wavelength management of user side equipment, are easy to apply, and are 
to offer the optical access network, trunk node equipment, and branch line node equipment which can reduce the facility cost of the 
whole system. 

[0021] The purpose of further others of this invention is to offer the optical access network, trunk node equipment, and branch line 

node equipment which can constitute the access network independent of transmission speed or a frame structure. 

[0022] 

[Means for Solving the Problem] According to this invention, it is the optical access network equipped with at least one branch line 
node which intervenes between one trunk node, n child nodes (n is two or more integers), and trunk nodes and child nodes, and 
between a trunk node and branch line nodes is connected on at least one branch line optical-fiber-trans mission way, and between a 
branch line node and child nodes is connected on the access system optical-fiber-transmlssion way. The wavelength lambdal and 
Iambda2 from which a trunk node differs mutually, — , the 1st n optical transmitter which transmits the lightwave signal of n wave of 
lambdan. Input port is connected to the 1st n optical transmitter, respectively, and the output port is connected to the branch line 
optical-fiber-transmission way. Wavelength lambdal and Iambda2, — , the 1st wavelength multiplexing machine that multiplexes the 
lightwave signal of n wave of lambdan, mutual — differing — wavelength — lambda — one — ' — lambda — two — ' — lambda — n - 
- ' — a lightwave signal — receiving — n — a piece — the — one — light — a receiver — Input port is connected to a branch line 
optical-fiber-transmission way, and the output port is connected to the 1st n optical receiver, respectively, and it has wavelength 
lambdal', !ambda2\ — , the 1st wavelength eliminator that separates the lightwave signal of n wave of lambdan'. Input port is connected 
to a branch line optical-fiber-transmission way, and. as for the branch line node, the output port is connected to n access system 
optical-fiber-transmission ways, respectively. Wavelength lambdal and Iambda2, — , the 2nd wavelength eliminator that separates the 
lightwave signal of n wave of lambdan. Input port is connected to the access system optical-fiber-transmission way, and the lightwave 
signal of wavelength lambdaa is inputted. Wavelength lambdal', Iambda2'. — . n wavelength conversion repeaters that output the 
lightwave signal of n wave of lambdan'. respectively. Input port is connected to n wavelength conversion repeaters, and the output port 
is connected to the branch line optical-fiber-transmission way, and it has wavelength lambdal'. Iambda2', — , the 2nd wavelength 
multiplexing machine that multiplexes the lightwave signal of n wave of lambdan'. It connects with the access system optical-fiber- 
transmission way, and it connects with wavelength lambdal and Iambda2, — , the 2nd optical receiver that receives the lightwave signal 
of one wave of the lightwave signals of n wave of lambdan on the access system optical-fiber-transmission way, and each of a child 
node is equipped with the 2nd optical transmitter which transmits the lightwave signal of wavelength lambdaa. 

[0023] According to this invention, moreover, one trunk node and n child nodes (n is two or more integers). It is the optical access 
network equipped with at least one branch line node which intervenes between a trunk node and a child node. Between a trunk node 
and branch line nodes is connected on at least one branch line optical-fiber-transmission way, and between a branch line node and 
child nodes is connected on the access system optical-fiber-transmission way. The wavelength lambdal and Iambda2 from which a 
trunk node differs mutually, — , the 1st n optical transmitter which transmits the lightwave signal of n wave of lambdan. Input port is 
connected to the 1st n optical transmitter, respectively, and the output port is connected to the branch line optical-fiber-transmission 
way. Wavelength lambdal and Iambda2, — , the 1st wavelength multiplexing machine that multiplexes the lightwave signal of n wave of 
lambdan, mutual — differing — wavelength — lambda — one — ' — lambda — two — ' — lambda — n — ' — a lightwave signal — 
receiving — n — a piece — the — one — light — a receiver — Input port is connected to a branch line optical-fiber-transmission 
way, and the output port is connected to the 1st n optical receiver, respectively, and it has wavelength lambdal', Iambda2', — , the 1st 
wavelength eliminator that separates the lightwave signal of n wave of lambdan'. As for the branch line node, input port is connected to 
the branch line optical-fiber-transmission way. Wavelength lambdal and Iambda2. — . the 2nd wavelength eliminator that separates the 
lightwave signal of n wave of lambdan. The 1st wavelength range demultiplexing machine which input port is connected to the 2nd 
wavelength eliminator, and input/output port is connected to the access system optical-fiber-transmission way, and performs 
demultiplexing of the lightwave signal of rise and fall. Input port is connected to the output port of the 1st wavelength range 
demultiplexing machine, and the lightwave signal of wavelength lambdaa is inputted. Wavelength lambdal', Iambda2', — , n wavelength 
conversion repeaters that output the lightwave signal of n wave of lambdan', respectively. Input port is connected to n wavelength 
conversion repeaters, and the output port is connected to the branch line optical-fiber-transmission way, and it has wavelength 
lambdal'. Iambda2', — , the 2nd wavelength multiplexing machine that multiplexes the lightwave signal of n wave of lambdan'. The 2nd 
wavelength range demultiplexing machine which each of a child node is connected to the access system optical-fiber-transmission 
way, and performs demultiplexing of the lightwave signal of rise and fall. It connects with the 2nd wavelength range demultiplexing 
machine, and it connects with wavelength lambdal and Iambda2, — . the 2nd optical receiver that receives the lightwave signal of one 
wave of the lightwave signals of n wave of lambdan. and the 2nd wavelength range demultiplexing machine, and has the 2nd optical 
transmitter which transmits the lightwave signal of wavelength lambdaa. 

[0024] According to this invention, it is the optical access network equipped with at least one branch line node and n star couplers (n 
is two or more integers) which intervene between one trunk node, two or more child nodes, and a trunk node and a child node. Between 
a trunk node and branch line nodes is connected on at least one branch line optical-fiber-transmission way. between a branch line 
node and star couplers is connected on the access system optical-fiber-transmission way, and between a star coupler and child nodes 
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is connected on the distribution optical-fiber-transmission way. The wavelength lambdal and Iambda2 from which a trunk node differs 
mutually, — . the 1st ri optical transmitter which transmits the lightwave signal of n wave of lambdan. Input port is connected to the 1st 
n optical transmitter, respectively, and the output port is connected to the branch line optical-fiber-transmission way. Wavelength 
lambdal and Iambda2. — . the 1st wavelength multiplexing machine that multiplexes the lightwave signal of n wave of lambdan. mutual - 
- differing — wavelength — lambda — one — * — lambda — two — ' — lambda — n — ' — a lightwave signal — receiving — n — a 
piece — the — one — light — a receiver — Input port is connected to a branch line optical-fiber-transmission way, and the output 
port is connected to the 1st n optical receiver, respectively, and it has wavelength lambdal*. Iambda2', — . the 1st wavelength 
eliminator that separates the lightwave signal of n wave of lambdan'. As for the branch line node, input port is connected to the branch 
line optical-fiber-transmission way. Wavelength lambdal and lambdaZ, — . the 2nd wavelength eliminator that separates the lightwave 
signal of n wave of lambdan. The wavelength range demultiplexing machine which input port is connected to the 2nd wavelength 
eliminator, and input/output port is connected to the access system optical-fiber-transmission way, and performs demultiplexing of the 
lightwave signal of rise and fall. Input port is connected to the output port of a wavelength range demultiplexing machine, and the 
lightwave signal of wavelength lambdaa is inputted. Wavelength lambdal', Iambda2', — , n wavelength conversion repeaters that output 
the lightwave signal of n wave of lambdan', respectively. Input port is connected to n wavelength conversion repeaters, and the output 
port is connected to the branch line optical-fiber-transmission way. and it has wavelength lambdal ', Iambda2\ — . the 2nd wavelength 
multiplexing machine that multiplexes the lightwave signal of n wave of lambdan*. It connects with the distribution optical-fiber- 
transmission way. and it connects with wavelength lambdal and Iambda2, — . the 2nd optical receiver that receives the lightwave signal 
of one wave of the lightwave signals of n wave of lambdan on the distribution optical-fiber-transmission way. and each of a child node 
is equipped with the 2nd optical transmitter which transmits the lightwave signal of wavelength lambdaa. 

[0025] According to this invention, furthermore, one trunk node and two or more child nodes, It is the optical access network equipped 
with at least one branch line node and at least one star coupler which intervene between a trunk node and a child node. Between a 
trunk node and branch line nodes is connected on at least one branch line optical-fiber-transmission way. Between a branch line node 
and star couplers is connected on the access system optical-fiber-transmission way, between a branch line node and some child nodes 
is connected on the access system optical-fiber-transmission way, and between a star coupler and the remaining child nodes is 
connected on the distribution optical-fiber-transmission way. The wavelength lambdal and lambda2 from which a trunk node differs 
mutually, — . the 1st n optical transmitter which transmits the lightwave signal of n wave (n is two or more integers) of lambdan, Input 
port is connected to the 1st n optical transmitter, respectively, and the output port is connected to the branch line optical-fiber- 
transmission way. Wavelength lambdal and Iambda2, — , the 1st wavelength multiplexing machine that multiplexes the lightwave signal 
of n wave of lambdan, mutual — differing — wavelength — lambda — one — ' — lambda — two — ' — lambda — n — * — a 
lightwave signal — receiving — n — a piece — the — one — light — a receiver — Input port is connected to a branch line optical- 
fiber-transmission way. and the output port is connected to the 1st n optical receiver, respectively, and it has wavelength lambdal ', 
Iambda2\ — . the 1st wavelength eliminator that separates the lightwave signal of n wave of lambdan'. As for the branch line node, input 
port is connected to the branch line optical-fiber-transmission way. Wavelength lambdal and Iambda2. — . the 2nd wavelength 
eliminator that separates the lightwave signal of n wave of lambdan, The wavelength range demultiplexing machine which input port is 
connected to the 2nd wavelength eliminator, and input/output port is connected to the access system optical-fiber-transmission way, 
and performs demultiplexing of the lightwave signal of rise and fall. Input port Is connected to the output port of a wavelength range 
demultiplexing machine, and the lightwave signal of wavelength lambdaa is inputted. Wavelength lambdal', lambda2', and two or more 
wavelength conversion repeaters of — that output a lightwave signal, respectively. Input port is connected to two or more wavelength 
conversion repeaters and an access system optical-fiber-transmission way, and the output port is connected to the branch line 
optical-fiber-transmission way, and it has wavelength lambdal', Iambda2\ — , the 2nd wavelength multiplexing machine that multiplexes 
the lightwave signal of n wave of lambdan*. Direct continuation of each of some child nodes is carried out to the output port of the 2nd 
wavelength eliminator through the access system optical-fiber-transmission way. Wavelength lambdal and lambda2, — , the 2nd optical 
receiver that receives the lightwave signal of one wave of the lightwave signals of n wave of lambdan. Direct continuation Is carried out 
to the input port of the 2nd wavelength multiplexing machine through the access system optical-fiber-transmission way, and it has 
wavelength lambdal'. Iambda2*. — , the 2nd optical transmitter that transmits the lightwave signal of one wave of the lightwave signals 
of n wave of lambdan*. It connects with the distribution optical-fiber-transmission way, and it connects with wavelength lambdal and 
Iambda2 and the 2nd optical receiver of — which receives the lightwave signal of one wave of the lightwave signals on the distribution 
optical-fiber-transmission way, and each of the remaining child nodes is equipped with the 2nd optical transmitter which transmits the 
lightwave signal of wavelength lambdaa. 

[0026] According to this invention, further One trunk node and two or more child nodes. It is the optical access network equipped with 
at least one branch line node and at least one star coupler which intervene between a trunk node and a child node. Between a trunk 
node and branch line nodes is connected on at least one branch line optical-fiber-transmission way. Between a branch line node and 
star couplers Is connected on the access system optical-fiber-transmission way, between a branch line node and some child nodes is 
connected on the access system optical-fiber-transmission way. and between a star coupler and the remaining child nodes Is 
connected on the distribution optical-fiber-transmission way. The wavelength lambdal and Iambda2 from which a trunk node differs 
mutually, — . the 1st n optical transmitter which transmits the lightwave signal of n wave (n is two or more integers) of lambdan. Input 
port is connected to the 1st n optical transmitter, respectively, and the output port is connected to the branch line optical-fiber- 
transmission way. Wavelength lambdal and lambda2. — , the 1st wavelength multiplexing machine that multiplexes the lightwave signal 
of n wave of lambdan, mutual — differing — wavelength — lambda — one — ' — lambda — two — ' — lambda — n — ' — a 
lightwave signal — receiving — n — a piece — the — one — light — a receiver — Input port is connected to a branch line optical- 
fiber-transmission way, and the output port is connected to the 1st n optical receiver, respectively, and it has wavelength lambdal*. 
Iambda2*, — , the 1st wavelength eliminator that separates the lightwave signal of n wave of lambdan'. As for the branch line node, input 
port is connected to the branch line optical-fiber-transmission way. Wavelength lambdal and Iambda2, — . the 2nd wavelength 
eliminator that separates the lightwave signal of n wave of lambdan. The wavelength range demultiplexing machine which Input port is 
connected to the 2nd wavelength eliminator, and input/output port is connected to the access system optical-fiber-transmission way, 
and performs demultiplexing of the lightwave signal of rise and fall. Input port is connected to the output port of a wavelength range 
demultiplexing machine, and the lightwave signal of wavelength lambdaa is inputted. Wavelength lambdal'. Iambda2', — . n wavelength 
conversion repeaters that output the lightwave signal of n wave of lambdan'. respectively. Input port is connected to n wavelength 
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conversion repeaters, and the output port is connected to the branch line optical-fiber-transmission way, and it has wavelength 
lanribdaV, Iambda2\ — . the 2nd wavelength multiplexing machine that multiplexes the lightwave signal of n wave of lambdan*. Direct 
continuation of each of some child nodes is carried out to the access system optical-fiber^transmission way, and it is equipped with 
wavelength lambdal and Iambda2, — , the 2nd optical receiver that receives the lightwave signal of one wave of the lightwave signals of 
n wave of lambdan, and the 2nd optical transmitter which direct continuation is carried out to the access system optical-fiber- 
transmission way. and transmits the lightwave signal of wavelength lambdaa. It connects with the distribution opticalHiber-transmission 
way, and it connects with wavelength lambdal and Iambda2. — , the 2nd optical receiver that receives the lightwave signal of one wave 
of the lightwave signals of n wave of lambdan on the distribution optical-fiber-transmission way, and each of the remaining child nodes 
is equipped with the 2nd optical transmitter which transmits the lightwave signal of wavelength lambdaa. 

[0027] The simplification of a branch line node is attained by forming the access system light repeating installation which consists of 
easy optical circuits for a branch line node. Consequently, a swap device (service node) can be installed in a trunk node, and broadband 
service can be quickly offered also to the user held in which branch line node only by arranging the interface corresponding to service 
to user side equipment (ONU). 

[0028] Moreover, in constituting the access network for the mass users who have a PDS configuration, it comes to be able to carry out 
[ :|e:|e4e* ]-izing of the light source with two or more user side equipments that what is necessary is to equip with the expensive 
wavelength setting light source only the wavelength conversion repeater installed in the branch line node. It is not necessary to equip 
each user side equipment with the wavelength setting light source that what is necessary is just to install the cheap light source which 
is not so high in user side equipment. Therefore, wavelength management of (1) user side equipment is unnecessary, and can reduce 
the facility cost of the whole (2) system with easy employment. 

[0029] Furthermore, the access network independent of transmission speed, a frame structure, etc. can be constituted by using the 
light / electrical and electric equipment / light wave length conversion light repeater of 1 R form (optical repeater equipped with the 
equivalence magnification function), or 2 R forms (optical repeater equipped with an equivalence magnification function and wave 
making machine ability), or all light wave length conversion light repeaters as a wavelength conversion light repeater with which access 
system light repeating installation is equipped. 

[0030] It is desirable that a branch line optical-fiber-transmission way is an one-way optical-fiber-transmission way of the 2 heart, or 
is a bidirectional optical-fiber-transmission way of the 1 heart. In the case of the latter, the wavelength range demultiplexing machine 
connected with the branch line optical-fiber-transmission way is formed in the trunk node and the branch line node, respectively. 
[0031] According to this invention, it is trunk node equipment connected to at least one branch line node connected to n child nodes (n 
is two or more integers) through a branch line optical-ftber-transmission way, and has at least one core system transmission 
equipment, at least one swap device which is connected to core system transmission equipment and offers communication service, and 
the access system transmission equipment connected to the swap device. The wavelength lambdal and Iambda2 from which access 
system transmission equipment differs mutually, — , n optical transmitters which transmit the lightwave signal of n wave of lambdan. 
The wavelength lambdal and Iambda2 and — by which input port is connected to n optical transmitters, respectively, and an output 
port is connected to a branch line optical-fiber-transmission way. and the wavelength multiplexing machine which multiplexes the 
lightwave signal of n wave of lambdan, mutual — differing — wavelength — lambda — one — ' — lambda — two — ' — lambda — n - 

- * — a lightwave signal — receiving — n — a piece — light — a receiver — input port — a branch line — optical fiber transmission - 

- a way — connecting — having — and — an output port — n — a piece — light — a receiver — respectively — connecting — 
having — wavelength — lambda — one — * — lambda — two — ' — lambda — n — ' — n — a wave — a lightwave signal — 
dissociating — wavelength — an eliminator — having — **** . 

[0032] It is desirable that the swap device is formed for two or more communication service of every to offer. 

[0033] According to this invention, further, it is installed so that it may intervene between one trunk node and n child nodes (n is two 
or more integers). It is. branch line node equipment which is connected to a trunk node on at least one branch line optical-fiber- 
transmission way, and is connected to a child node on an access system optical-fiber-transmission way. The wavelength lambdal and 
Iambda2 and — by which input port is connected to a branch line optical-fiber-transmission way. and an output port is connected to n 
access system optical-fiber-transmission ways, respectively, and the wavelength eliminator which separates the lightwave signal of n 
wave of lambdan. The lightwave signal of wavelength lambdaa with which input port is connected to an access system optical-fiber- 
transmission way is Inputted. Wavelength lambdal Iambda2', — , n wavelength conversion repeaters that output the lightwave signal of 
n wave of lambdan', respectively, input port — n — a piece — wavelength — conversion — a repeater — connecting — having — 
**** — and — an output port — a branch line — optical fiber transmission — a way — connecting — having — wavelength — 
lambda — one — ' — lambda — two — ' — lambda — n — ' — n — a wave — a lightwave signal — multiplexing — wavelength 
multiplexing — a vessel — having had — a branch line — a node — equipment — providing — having . 

[0034] According to this Invention, It is installed further again so that it may intervene between one trunk node and n child nodes (n is 
two or more integers). It Is branch line node equipment which is connected to a trunk node on at least one branch line optical-fiber- 
transmission way, and is connected to a child node on an access system optical-fiber-transmission way. The wavelength lambdal and 
Iambda2 and — by which input port is connected to a branch line optical-fiber-transmission way. and the wavelength eliminator which 
separates the lightwave signal of n wave of lambdan, The wavelength range demultiplexing machine by which input port is connected to 
the wavelength eliminator, and input/output port is connected to an access system optical-fiber-transmission way and which performs 
demultiplexing of the lightwave signal of rise and fall, Input port is connected to the output port of a wavelength range demultiplexing 
machine, and the lightwave signal of wavelength lambdaa is inputted. Wavelength lambdal', Iambda2', — , n wavelength conversion 
repeaters that output the lightwave signal of n wave of lambdan*. respectively, input port — n — a piece — wavelength — conversion 

— a repeater — connecting — having — **** — and — an output port — a branch line — optical fiber transmission — a way — 
connecting — having — wavelength — lambda — one — ' — lambda — two — ' — lambda — n — * — n — a wave — a lightwave 
signal — multiplexing — wavelength multiplexing — a vessel — having had — a branch line — a node — equipment — providing — 
having . 

[0035] According to this invention, it is installed so that it may intervene between one trunk node and n star couplers (n is two or more 
integers). It is branch line node equipment which is connected to a trunk node on at least one branch line optical-fiber-transmission 
way. and is connected to a star coupler on an access system optical-fiber-transmission way. The wavelength lambdal and tambda2 and 

— by which input port is connected to a branch line optical-fiber-transmission way, and the wavelength eliminator which separates the 
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lightwave signal of n wave of lambdan. The wavelength range demultiplexing machine by which input port is connected to the 
wavelength eliminator, and input/output port is connected to an access system optical-fiber~transmission way and which performs 
demultiplexing of the lightwave signal of rise and fall. Input port is connected to the output port of a wavelength range demultiplexing 
machine, and the lightwave signal of wavelength lambdaa is inputted. Wavelength lambdal', Iambda2\ — . n wavelength conversion 
repeaters that output the lightwave signal of n wave of lambdan\ respectively, input port — n — a piece — wavelength — conversion 
— a repeater — connecting — having — **** — and — an output port — a branch line — optical fiber transmission — a way — 
connecting — having — wavelength — lambda — one — ' — lambda — two — ' — lambda — n — ' — n — a wave — a lightwave 
signal — multiplexing — wavelength multiplexing — a vessel — having had — a branch line — a node — equipment — providing — 
having . 

[0036] While connecting with some child nodes on an access system optrcal-fiber-transmission way according to this invention, further 
again It is installed so that it may intervene among at least one star coupler connected to one trunk node and the remaining child 
nodes. It is branch line node equipment which is connected to a trunk node on at least one branch line optical-fiber~transmission way, 
and is connected to a star coupler on an access system optical-fiber-transmission way. The wavelength lambdal and Iambda2 and — 
by which input port is connected to a branch line optical-fiber-transmission way, and the wavelength eliminator which separates the 
lightwave signal of n wave of lambdan. The wavelength range demultiplexing machine by which input port Is connected to the 
wavelength eliminator, and input/output port is connected to a star coupler and some child nodes through an access system optical- 
fiber-transmission way and which performs demultiplexing of the lightwave signal of rise and fall. Input port is connected to the output 
port of a wavelength range demultiplexing machine, and the lightwave signal of wavelength lambdaa is inputted. Wavelength lambdal 
Iambda2', and two or more wavelength conversion repeaters of — that output a lightwave signal, respectively. Input port is connected 
with two or more wavelength conversion repeaters through an access system optical-fiber-transmission way at some child nodes, and 
an output port is connected to a branch line optical-fiber-transmission way. Branch line node equipment equipped with wavelength 
lambdal', Iambda2', — , the wavelength multiplexing machine that multiplexes the lightwave signal of n wave of lambdan' Is offered. 
[0037] 

[Embodiment of the Invention] [Operation gestalt of ** 1st] drawing J is drawing showing roughly the network configuration in the 1st 
operation gestalt of this invention. In this operation gestalt a city transfer network (branch line optical-fiber-transmission way) 
consists of 2 heart one ways, an access system transmission line is single star arrangement, and that business user (user who is not 
held in star coupler) access transmission line consists of the 2 hearts. 

[0038] The trunk node 10 which this network equipped with core system transmission equipment 10a, swap device (service node) 10b. 
and access system transmission equipment (OLT) 10c as shown in this drawing. The branch line node 11 equipped with access system 
repeating-installation 11a, and the user side equipment 12 installed in the Inside of a user's office or a residence, or those near (ONU1. 
0NU2, — , ONUn). It mainly consists of a branch line optical-fiber-transmission way 13 which connects between a trunk node and a 
branch line node, and an access system optical-fiber-transmission way 14 which connects between a branch line node and user side 
equipment. In access system transmission equipment (OLT) 10c, the optical transmitters OS1, OS2, — . OSn. the optical receivers 
ORl, OR2, ~. ORn, the wavelength multiplexing machine MUX, and the wavelength eliminator DEMUX are formed. Moreover, in access 
system repeating-installation 11a, the wavelength conversion repeater, the wavelength eliminator DEMUX. and the wavelength 
multiplexing machine MUX are formed. However, n is two or more Integers. 

[0039] Hereafter, the connection relation of the system component of this network is explained. 

[0040] It gets down and the wavelength lambdal and lambda2 in access system transmission equipment (OLT), — . the optical 
transmitters OSl, 0S2, — , OSn that send out the lightwave signal of lambdan are connected to each output port of the user side 
interfaces IF1, IF2, ~. IFn of swap device (service node) 10b about the direction, respectively. The optical transmitters OSl, 0S2. — , 
OSn are connected to each input port of the wavelength multiplexing machine MUX. The output port of the wavelength multiplexing 
machine MUX is connected to the input port of the wavelength eliminator DEMUX in access system repeating-installation 11a in the 
branch line node 11 through the branch line optical-fiber-transmission way 13. Each output port of the wavelength eliminator DEMUX is 
connected to the optical receiver OR in user side equipment (ONU1, ONU2. — . ONUn) 12 through the access system optical 
transmission line 14. 

[0041] Wavelength wavelength lambdal and Iambda2, — . multiple with the high precision of wave length which belongs, for example to 
1550nm band or 1580nm band as lambdan, and has optical frequency spacing of several 10GHz - lOOGHz of numbers is used. 
[0042] On the other hand, about the uphill direction, input port fake ****** of the wavelength conversion repeater with which the 
optical transmitter OS in the user side equipment (ONUl, 0NU2. — , ONUn) 12 who transmits wavelength lambdaa is built in access 
system repeating-installation 11a in the branch line node 11 through the access system optlcal-fiber-transmission way 14 is carried 
out. This wavelength conversion repeater sends out the lightwave signal of wavelength lambdal'. Iambda2'. — . lambdan'. It connects 
with the input port of the wavelength multiplexing machine MUX, and the output port of a wavelength conversion repeater is connected 
to the input port of the wavelength eliminator DEMUX in access system optical transmission device 10c in the trunk node 10 through 
the branch line optical-fiber-transmisslon way 13. Each output port of the wavelength eliminator DEMUX is connected to the optical 
receivers ORl, OR2, — . ORn which correspond, respectively. The output port of the optical receivers ORl. OR2. — . ORn is connected 
to each input port of the user side interfaces IF1, IF2, — , IFn of swap device (service node) 10b. 

[0043] As wavelength lambdaa, the precision of wave length of about **10nm is permitted, for example, 1300nm band and 1550nm band 
are used. Moreover, wavelength lambdal', Iambda2', — . two or more wavelength with the high precision of wave length which has the 
wavelength lambdal and Iambda2, — . same for example, optical frequency spacing predetermined with 1550nm band or ISSOnm band as 
lambdan as lambdan' are used. 

[0044] Next, transfer of the signal In this network is explained. 

[0045] The electrical signal which got down and was sent out about the direction from the user side interfaces IFl, IF2, — , IFn of swap 
device (service node) 10b of the trunk node 10 is changed into the lightwave signal of wavelength lambdal and Iambda2, — , lambdan in 
the optical transmitters OSl, 0S2, — , OSn of access system transmission equipment 10c, respectively, and multiplex is carried out 
with the wavelength multiplexing vessel MUX, and it Is Inputted into the branch line optical-fiber-transmisslon way 13 of the 1 heart. In 
the branch line node 11. the wavelength multiplexing lightwave signal inputted from the branch line optical-fiber-transmission way 13 Is 
outputted to the output port corresponding to each wavelength with the wavelength eliminator DEMUX. Is transmitted to each user 
side equipment (ONUl. ONU2, — . ONUn) 12 through the access system optical-fiber-transmisslon way 14 connected to each output 
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port, and is changed into an efectrical signal by the optical receiver OR. 

[00461 About the uphill direction, the electrical signal inputted into each user side equipment (ONU1. ONU2, — , ONUn) 12 from the 
user terminal is changed into the lightwave signal of wavelength lambdaa in each optical transmitter OS, and is inputted into the access 
system optical transmission line 14. a branch line — a node — 11 — inside — access — a system — repeating installation — 11 — a 
— setling — each — access — a system — optical fiber transmission — a way — 14 — from — outputting — having had — 
wavelength — lambda — a — a lightwave signal — wavelength — conversion — a repeater — each — a port — setting — a user — 
a side — equipment — having corresponded — wavelength — lambda — one — * — lambda — two — * — lambda — n — ' — a 
lightwave signal — respectively — changing — having — wavelength multiplexing — a vessel — MUX — setting — multiplex — 
carrying out — having — one — the heart — a branch line — optical fiber transmission — a way — 13 — inputting — having . In the 
trunk node 10. it separates into the lightwave signal of each wavelength in the wavelength eliminator DEMUX. and the wavelength 
multiplexing lightwave signal outputted from the branch line optical-fiber-transmission way 13 is changed into an electrical signal by the 
optical receivers 0R1. OR2. — , ORn, and is inputted into the input port where the user side interfaces IFl, IF2, — , IFn of swap device 
(service node) 10b correspond. 

[0047] Hereafter, the configuration of the wavelength conversion repeater in access system repeating-installation 1 la arranged at the 
branch line node 1 1 is explained. 

[0048] As a wavelength conversion repeater, various kinds of wavelength conversion repeaters, such as light / electrical and electric 
equipment / light type, or all-optical, are used. 

[0049] After light / electrical and electric equipment / light type wavelength conversion repeater once changes the inputted lightwave 
signal into an electrical signal and performs electrical signal processing if needed, it is a wavelength conversion repeater again changed 
and outputted to a lightwave signal. It is classified into an equivalence magnification mold and a discernment playback mold according 
to extent of electrical signal processing. 

[0050] Drawing 2 shows the example of a configuration of an equivalence magnification mold wavelength conversion repeater. 
[0051] this wavelength conversion repeater boils the electrical signal into which the inputted lightwave signal was changed after light / 
electric conversion by the photo detector 20 with amplifier 21, and amplifies it, an intersymbol interference makes it few waves with 
few noises with a filter 22 (equivalence magnification), in the electrical and electric equipment / phototransducer (light source) 33, it 
has predetermined wavelength, and it is changed and outputted to a lightwave signal with a large output level. Since the electrical signal 
with which the output level gathered can be acquired also when dispersion is in the input level of a wavelength conversion repeater by 
adopting a limiter amplifier as an amplifier 21. a good signal noise property can be acquired. 

[0052] Drawing 3 shows the example of a configuration of a discernment playback mold wavelength conversion repeater. 
[0053] After this wavelength conversion repeater changes a lightwave signal into an electrical signal by the photo detector 30. it 
carries out equivalence magnification in amplifier 31 and a filter 32. extracts a clock frequency component from an equivalence wave in 
the clock regenerator 33, and acquires a clock signal. With this clock signal, the trigger of the discrimination circuit 34 is carried out. it 
identifies whether an equivalence wave is "1" or it is "0", and the original sign pulse is reproduced again. The electrical and electric 
equipment / phototransducer (light source) 35 is modulated by the reproduced electric pulse, it has predetermined wavelength and a 
lightwave signal with a large output level is acquired. Since according to the discernment playback mold wavelength conversion 
repeater the original signal is correctly reproducible if the existence of a pulse is discriminable, junction transmission can be performed 
without a noise accumulating. 

[0054] The electrical and electric equipment / phototransducers 23 and 35 in an equivalence magnification mold and a discernment 
playback mold wavelength conversion repeater carry out the electrical and electric equipment / optical conversion of the outputted 
electrical signal at the lightwave signal of predetermined wavelength, and the direct modulation mold shown in drawing 4 and the 
external modulation mold shown in drawing 5 are used. 

[0055] In drawing 4 , as for Bias T and 41, 40 is [ a power source and 42 ] laser light sources, and. for 50. as for a power source and 52. 
Bias T, and 51 and 53 are [ a laser light source and 54 ] optical modulators in drawing 5 . 

[0056] As laser light sources 42 and 52, the fixed wavelength light sources, such as distribution feedback mold (DFB) semiconductor 
laser and black reflector mold (DBR) semiconductor laser, and sources of a wavelength good light variation, such as supramolecular 
structure grating mold (speed signal generator) semiconductor laser, are used. A dielectric optical modulator and an electric-field 
absorption mold (EA) semi-conductor optical modulator using the electro-optical effect as an optical modulator 54 are used. Especially 
DFB semiconductor laser and the thing which carried out monolithic integration of the EA semi-conductor optical modulator at the 
same semiconductor chip are useful as the external modulation mold electrical and electric equipment / a phototransducer. 
[0057] An all-optical wavelength conversion repeater carries out wavelength conversion of the lightwave signal with light, without 
performihg light / electrical and electric equipment / optical conversion, and is classified into a mutual gain modulation mold, a mutual 
phase modulation mold, a 4 light-wave hybrid model, etc. according to the principle of wavelength conversion. As a wavelength 
conversion medium, a semi-conductor optical amplifier and an optical fiber are used. 

[0058] According to the 1st operation gestalt explained above, the broader-based access network which can offer the broadband 
communication service which has the transmission capacity of 1 Gb/s class can be constituted. 

[0059] [Operation gestalt of ** 2nd] drayying 6 is drawing showing roughly the network configuration in the 2nd operation gestalt of this 
invention. In this operation gestalt, a city transfer network (branch line optical-fiber-transmission way) consists of the 2 hearts, and it 
consists of 2 heart one ways, and an access system transmission line is single star arrangement, and that business user (user who is 
not held in star coupler) access transmission line consists of 1 heart both directions. 

[0060] Access system repeating-installation 61a of the branch line node 61 and user side equipment (ONUl, ONU2. — , ONUn) 62 are 
equipped with the wavelength range demultiplexing machine (WDM), and this 2nd operation gestalt differs from the 1st operation gestalt 
which is the point connected by the access system optical-fiber-transmission way 64 of the 1 heart, and showed between the branch 
line node 61 and user side equipment (ONUl. ONU2, — . ONUn) 62 to drawing 1. . Since other configurations are the same as the 1st 
operation gestalt. the same reference mark is used. 

[0061] Wavelength the wavelength lambdal and Iambda2 of the lightwave signal which gets down from the access system optical-fiber- 
transmission way 64. and is spread in a direction. — . multiple with the high precision of wave length which belongs, for example to 
1550nm band or 1580nm band as lambdan. and has optical frequency spacing of several lOGHz - lOOGHz of numbers is used. 
Moreover, as wavelength lambdaa of the lightwave signal spread in the uphill direction. 1300nm band is used, for example. A multilayers 
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filter etc. is used as a wavelength range demultiplexing machine which gets down, goes up with a lightwave signal, and carries out 
demultiplexing of the lightwave signal. 

[0062] With this 2nd operation gestalt, adoption of a wavelength range multiplex technique enables it to perform going up / two-way 
communication from which it gets down with the optical fiber of the 1 heart. Consequently, the number of core wire of the access 
system optical-fiber-transmission way 64 can be reduced, and an economical network can be constituted. Other operation 
effectiveness, modification modes, etc. in this 2nd operation gestalt are the same as that of the case of the 1st operation gestalt. 
[0063] [Operation gestalt of** 3rd] drawing 7 is drawing showing roughly the network configuration in the 3rd operation gestalt of this 
invention. In this operation gestalt, a city transfer network (branch line optical-fiber-transmission way) consists of 2 heart one ways, an 
access system transmission line is passive double star arrangement and that mass user (user held in star coupler) access transmission 
line consists of 1 heart both directions using the star coupler. 

[0064] As for this 3rd operation gestalt. access system repeating-installation 61a of the branch line node 61 is equipped with the 
wavelength range demultiplexing machine. A star coupler 75 is connected to the access system optical-fiber-transmission way 74 of 
the 1 heart connected to this access system repeating-installation 61a. It differs from the 2nd operation gestalt shown in the 1st 
operation gestalt and drawing 6 which were shown in drawing 1 with the point connected to two or more user side equipments (0NU11. 
0NU12, — , ONUnm) 72 in two or more output ports of these star couplers 75 through two or more distributive system optical-fiber- 
transmission ways 76. Since other configurations are the same as the 1st and 2nd operation gestalten. the same reference mark as 
these is used. However, n is the number of star couplers 75, and Is two or more integers. Moreover, m is the maximum number of user 
side equipment connectable with one star coupler 75, and is one or more integers. 

[0065] If needed, it gets down and the branch line optical-fiber-transmission way 13 or going up, and the optical amplifier for getting 
down and compensating the branch line optical-fiber-transmission way 13 for branching loss of a star coupler 75 are arranged. As this 
optical amplifier, a rare earth addition optical fiber amplifier, the Raman optical fiber amplifier, or a semi-conductor optical amplifier is 
used. Since optical amplification can be carried out by multi-wavelength package, optical fiber amplifier does not need to have an 
optical amplifier for every wavelength, and especially when there is many wavelength, it is economical. 

[0066] The communication link with access system transmission equipment (OLT) 10c of the trunk node 10 and two or more user side 
equipments (ONU11, 0NU12, — . ONUnm) 72 is performed by multiplexing the optical burst signal which communicates with each user 
side equipment 72 on a time-axis with a Time Division Multiple Access method, getting down — the signal of a direction — the inside 
of access system transmission equipment 10a of the trunk node 10 — a transmission frame — constituting — user side equipment 
(0NU11, ONU12, — , ONUnm) 72 — the signal which boiled, respectively and was addressed is mapped in this transmission frame, and 
it changes and transmits to the lightwave signal of predetermined wavelength. On the other hand, about an uphill signal, each user side 
equipment (0NU11, 0NU12, — , ONUnm) 72 transmits the optical burst signal of wavelength lambdaa to timing to which the collision of 
uphill signals does not take place based on the directions from access system transmission equipment 10a of the trunk node 10. After 
this signal joins by the star coupler 75, it is changed into the wavelength multiplexing lightwave signal corresponding to each star 
coupler in the wavelength conversion light repeater of the branch line node 61. and Is sent out to the branch line optica I -fiber- 
transmission way 13. In a trunk node, the optical receivers OR1, 0R2, — , ORn receive the optical burst signal which has not taken the 
bit synchronization sent out from each wavelength conversion repeater. 

[0067] Two or more user side equipments (ONU11, 0NU12, — . ONUnm) 72 held in the same star coupler 75 can share a facility of the 
optical receivers 0R1. 0R2. — , ORn of the trunk node 10. the wavelength range demultiplexing machine of the branch line node 61. a 
wavelength conversion repeater, etc.. etc., and an economical network can consist of this 3rd operation gestalt Other operation 
effectiveness, modification modes, etc. in this 3rd operation gestalt are the same as that of the case of the 1st and 2nd operation 
gestalten. 

[0068] [Operation gestalt of ** 4th] drawing 8 is drawing showing roughly the network configuration in the 4th operation gestalt of this 
invention. In this operation gestalt, a city transfer network (branch line optical-fiber-transmission way) consists of 2 heart one ways, an 
access system transmission line is the compound die of single star arrangement and passive double star arrangement, and that 
business user (user who is not held in star coupler) access transmission line consists of integrated accesses of 1 heart both directions 
for 2 heart both directions and its mass user (user held in star coupler) access transmission line. 

[0069] This 4th operation gestalt prepares two or more core system transmission equipment 80a, two or more swap device (service 
node) 80b, and access system transmission equipment (OLT) 80c in the trunk node 80, and it differs mainly from the 3rd operation 
gestalt in having enabled it to offer two or more services by one pair of optical-fiber-transmission ways 13 using a wavelength division 
multiplex technique and a wavelength division multiplex access technique. 

[0070] Moreover, the service held may be offered with the same access system transmission-line configuration, and may be offered 
with a different access system transmission-line configuration like this operation gestalt. That is. as shown in drawing 8 . it may be 
provided in the compound-die access transmission line which has two or more topology which is [ b / passive double star arrangement 
86a, / single star arrangement 86] different 

[0071] With this configuration, it is provided using the user side equipment (ONU1 1, 0NU12, — , ONUn) 82 of a configuration of that 
two or more services differ. 

[0072] In addition, it is clear that the wavelength setting light source may be arranged in a wavelength conversion repeater, or you may 

arrange in user side equipment in single star arrangement, without it goes via wavelength conversion repeating Installation as shown in 
drawing 8 when it has arranged in user side equipment — transmission **** of the uphill direction — things are made. That is, the light 
source which sets up wavelength lambdan' is established in user side equipment ONUn. and direct continuation of this user side 
equipment ONUn is carried out to the wavelength multiplexing machine of a branch line node. 

[0073] Since the service from which plurality differs by using a wavelength multiplexing technique can be offered by the same access 
system transmission equipment (OLT), the branch line optical-fiber-transmission way 13, and access system repeating-installation 61a. 
it is not necessary to constitute a separate branch line optical transmission system for every service, and an economical network can 
consist of this 4th operation gestalt. The operation effectiveness of others In this 4th operation gestalt is the same as that of the case 
of the 3rd operation gestalt 

[0074] [Operation gestalt of ** 5th] drawing 9 is drawing showing roughly the network configuration in the 5th operation gestalt of this 
invention. In this operation gestalt a city transfer network (branch line optical-fiber-transmission way) consists of 1 heart both 
directions, an access system transmission line is the compound die of single star arrangement and passive double star arrangement 
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and that business user (user who is not held in star coupler) access transmission line consists of integrated accesses of 1 heart both 
directions for 1 heart both directions and its mass user (user held in star coupler) access transmission line. 

[0075] Like the case of the 4th operation gestalt, although this 5th operation gestalt offers two or more services by one pair of optical- 
fiber-transmission ways 13 using a wavelength division multiplex technique and a wavelength division multiplex access technique As an 
access system of the single star arrangement connected to user side equipment ONUn The bidirectional transmission system is used 
and it differs from the case where it is the 4th operation gestalt that user side equipment ONUn is connected to the wavelength range 
demultiplexing machine in access system repeating-installation 61a of the branch line node 61. 

[0076] With this 5th operation gestalt, it can perform the bidirectional multiplex one of the access system optical-fiber-transmission 
way of single star arrangement using the wavelength range demultiplexing machine arranged to access system repeating-installation 
61a side and user side equipment ONUn. 

[0077] Thus, since the service from which plurality differs by using a wavelength multiplexing technique can be offered with the same 
access system transmission equipment (OLT), the branch line optical-fiber-transmission way 13. and access system repeating 
installation, it is not necessary to constitute a separate branch line optical transmission system for every service, and an economical 
network can consist of the 5th operation gestalt. Other operation effectiveness, modification modes, etc. in this 5th operation gestalt 
are the same as that of the case of the 3rd and 4th operation gestalten. 

[0078] [Operation gestalt of ** 6th] drawing 10 is drawing showing roughly the network configuration in the 6th operation gestalt of this 
invention. In this operation gestalt. a city transfer network (branch line optical-fiber-transmission way) consists of 1 heart both 

directions, an access system transmission line is the compound die of single star arrangement and passive double star arrangement, 
and that business user (user who is not held in star coupler) access transmission line consists of integrated accesses of 1 heart both 
directions for 1 heart both directions and its mass user (user held in star coupler) access transmission line. 

[0079] Like the case of the 5th operation gestalt, although this 6th operation gestalt offers two or more services by one pair of optical- 
fiber-transmission ways 13 using a wavelength division multiplex technique and a wavelength division multiplex access technique, it 
differs from the case where it is the 5th operation gestalt to use the bidirectional transmission system as a branch line optical-fiber- 
transmission way 103. 

[0080] With this 6th operation gestalt, it can perform the bidirectional multiplex one of the branch line optical-fiber-transmission way 
103 using the wavelength range demultiplexing machine arranged to access system transmission equipment and access system 
repeating-installation 61a. 

[0081] By using a wavelength multiplexing technique, also in a branch line optical transmission system, bidirectional optical transmission 
becomes possible, and an economical network can consist of the 6th operation gestalt. Other operation effectiveness, modification 
modes, etc. in this 6th operation gestalt are the same as that of the case of the 5th operation gestalt. 

[0082] This invention cannot be shown in instantiation, and not all the operation gestalten described above can show it restrictively, 
and can carry out this invention in other various deformation modes and modification modes. Therefore, the range of this invention is 
specified by only a claim and its equal range. 
[0083] 

[Effect of the Invention] Since a user can be provided with service only by installing a service node only in the trunk node which is 
separated from a user by installing the access system transmission equipment and access system repeating installation which used the 
wavelength multiplexing technique for the trunk node and the branch line node, respectively, and realizing broadening of the access 
section according to this invention as explained to the detail above, it becomes unnecessary to install an expensive service node in 
many branch line nodes. Consequently, it becomes possible to offer service quickly at an economical tariff. 
[0084] Furthermore, by using a wavelength conversion repeater for access system light repeating installation, the wavelength 
management for every complicated user side equipment becomes unnecessary, and network employment becomes easy. Moreover, 
since the user side equipment held in the same star coupler can share the expensive wavelength setting light source when a 
wavelength conversion repeater is applied to a PDS configuration, an economical network can be built. 

[0085] The flexible access network independent of communication service, such as transmission speed and a frame structure, can be 
constituted by using the light / electrical and electric equipment / light wave length conversion light repeater of 1 R form (optical 
repeater equipped with the equivalence magnification function), or 2 R forms (optical repeater equipped with an equivalence 
magnification function and wave making machine ability), or all light wave length conversion light repeaters as a wavelength conversion 
repeater. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the network in the 1 st operation gestalt of this invention. 

[P/.^winjg„?-l is the block diagram of the 1st wavelength conversion repeater in the 1st operation gestalt. 

[Drawing 3] It is the block diagram of the 2nd wavelength conversion repeater in the 1st operation gestalt. 

[Drawing 4] It is the block diagram of the direct modulation mold electrical and electric equipment / phototransducer in the 1st 

operation gestalt. 

[Drawing 5] It is the block diagram of the external modulation mold electrical and electric equipment / phototransducer in the 1st 
operation gestalt. 

[Drawing 6] It is the block diagram of the network in the 2nd operation gestalt of this invention. 
[P.rAyyiDJS.-?.l I* the block diagram of the network in the 3rd operation gestalt of this invention. 
[Drawing 8 ] It is the block diagram of the network in the 4th operation gestalt of this invention. 
[Drawing 9] It is the block diagram of the network in the 5th operation gestalt of this invention. 
[!?L3winsJ..Ql the block diagram of the network in the 6th operation gestalt of this invention. 
[Drawing 1 1] It is the outline block diagram of the conventional whole network. 
[Drawing 12] It is the block diagram of the conventional network. 
[Description of Notations] . 

10 80 Trunk node 

10a, 80a Core system transmission equipment 

10b» 80b Swap device (service node) 

10c, 80c Access system transmission equipment 

11 61 Branch line node 

11a, 61a Access system repeating installation 

12, 62. 72, 82 User side equipment 

13,103 Branch line optical-fiber-transmission way 

14, 64, 74 Access system optical-fiber-transmission way 

20 30 Photo detector 

21 31 Amplifier 

22 32 Filter 

23 35 The electrical and electric equipment/phototransducer (light source) 

33 Clock Regenerator 

34 Discrimination Circuit 
40 50 Bias T 

41, 51, 53 Power source 
42 52 Laser light source 
54 Optical Modulator 

75 Star Coupler 

76 Distribution Opticat-Fiber-Transmission Way 
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